We are concerned with minimal surfaces bounded by a simple closed curve g lying in a euclidean space of n dimensions n > 1. As is well known, the existence of a minimal surface of minimum type was first established by Douglas. In this connection one should refer to the significant work of Rad6, McShane, Courant and others. The present paper is concerned with the existence of minimal surfaces of non-minimum as well as of minimum type. The surfaces considered are of the topological type of the circular disc. We have succeeded in making this study an application of the general theory of the critical points of functionals. That this is possible for ordinary regular positive definite problems of the calculus of variations has already been seen. Having in mind the possibility of applying the general theory to multiple integrals as well as The present paper is an abstract of results which will later appear in full. 1. The General Theory.-We shall here present only those concepts and theorems of the general theory which are essential to the theory of minimal surfaces.
We start with an abstract metric space M with points p, q, r, etc. We make use of Vietoris chains and cycles on M with coefficients in an arbitrary field. Let F(p) be a real single-valued function of the point p on M. We suppose that F is finite and positive but in general not bounded. We define an F-deformation of M as in Morse [6] . If c is a finite constant, the subset of points of M on which F < c will be said to be below c. The subset of points of Mon which F < c will be said to be below c+.
We shall now describe three conditions on F and M which are useful in the sequel. (i) For some positive X the points of N, not below c -1 are deformed with a displacement function onto a set below (c -) t.
(ii) The points of N, below c --remain below c -.
Homotopic critical points and homotopic ordinary points, k-caps, ahomologies, critical sets and their type numbers are defined as in Morse [6] .
The simplest general theorem is as follows: (-1)'eO = 0 where n is the maximum of the indices of the numbers Mk.
The condition that the homotopic critical points be finite in number will be removed in three different types of theorems. If one assumes merely that the number of homotopic critical points below each finite constant c is finite, and that the numbers Mk and Rk are finite, the relations (1) again hold with the equality deleted and n in general infinite. The least restrictive theorem of all involves the notion of a relative homology class defined as follows.
Let u be a k-cycle mod F < a, non-bounding below c+ mod F < a; c > a.
Let z be the homology class containing u taken below c+ and mod F . a. A constant b such that there is a cycle of z below b + will be termed a cycle bound of z. We have the following theorem:
THEOREM 2. The cycle bounds of the relative homology class z have a minimum, and this minimum is assumed by F in at least one homotopic critical point.
A corollary of this theorem is that the existence of at least two disconnected critical sets of minimal surfaces of minimum type implies the existence of at least one minimal surface of non-minimum type.
More generally the relations (1) To establish the weak upper-reducibility of A (4/) at p, let Q6 be the subset of Q on whichIa -'sI < e mod 27r. We then set A(4t) = Ae(Y6) + A*(y6) H(0) = He(i4) + He() where A,(OI') and He(/1) are obtained respectively from the integrals A (4,) and H(O) by replacing the domain of integration Q by Qe. Referring to the deformation 4,W(a) of ,&(a) we set = a(t)
A (e') = a(t, e) A:(y') = a*(t, e) H(jP) h (t) He6/) = h(t, e) H1(e*) -h*(t, e).
We then show that for a fixed e and bounded A (4&) the functions a (t, e) at(t) -hi(t, e) tend to zero uniformly with respect to t as 4,6 tends to sp. We also need the fact that for points 4, on a set of Q for which A (4,) is bounded the ratio of A, (0) 
